A morphological and histochemical study of sarcoid and sarcoid-like granulomas demonstrates the presence of cytoplasmic granules in epithelioid and giant cells. They are thought to be 'residual bodies', i.e., end products of activated lysosomes (Weissmann, 1965) . The significance of these findings is discussed with particular reference to the aetiology of sarcoidosis.
The granulomas in tuberculosis, chronic beryllium disease (Jones Williams, 1958 ), Crohn's syndrome (Jones Williams, 1964) , the Kveim test (Kveim, 1941) , and farmer's lung (Dickie and Rankin, 1958) , are often identical with those of sarcoidosis and may be called 'classical sarcoid granulomas' (Fig. 1) . The rare 'sarcoid-like granuloma' (Fig. 2) , as in cholecystitis, cholangitis, ulcerative colitis, diverticulitis, and rectal carcinoma, are distinguished from the above by the frequent presence of extracellular mucins and/or bile (Jones Williams, 1967) . Sarcoid-like granulomas may also be seen in lymph nodes draining tumours (Gregorie, Othersen, and Moore, 1962) .
MATERIAL AND METHODS Table I shows the diseases studied, the number of cases, and the type of granuloma examined. The site and distribution of the material is as follows: sarcoidosis, 15 lungs, 6 lymph nodes; Kveim granulomas, 6, all might be considered to be lipofuscin. Table III compares the results obtained for our pigmented granules with the properties for lipofuscin as recorded in the literature (Pearse, 1960; Lillie, 1965 The majority of the granules stain with Sudan black B (Fig. 3.) (Fig. 4) and Gomori stain for acid phosphatase. They do not stain for D.N.A., iron, calcium, or neutral lipid. It is noted that the granules in all the granulomas studied are histochemically identical, irrespective of the type of granuloma, site of the lesion, known or unknown cause, and duration of the lesion.
These properties show the granules to be of the lysosomal origin. They are distinguishable from Schaumann bodies (Jones Williams, 1960) . Their properties also distinguish them from bacteria, viruses, or fungi.
DISCUSSION
Lysosomes participating in a process of digestion are often characterized by the presence of undigested inert residues, usually lipid, and are then termed residual bodies, (Weissmann, 1965; de Duve and Wattiaux, 1966) . Our results show that the cytoplasmic granules described by virtue of their acid phosphatase, lipid, mucopolysaccharide, and R.N.A content are identified as activated lysosomes or residual bodies. The variation in our histochemical staining reflects that, as expected, residual bodies may be derived from different sources.
Lipofuscin is described as a type of pigmented indigestible material sometimes forming residual bodies (Goldfischer, Villaverde, and Forschirm, 1966) . However, our pigmented residual bodies differ in staining properties and appear to be distinct from lipofuscin.
The presence of residual bodies demonstrates that the cells are or have been actively phagocytic. There are two alternative modes of formation of residual bodies: either they arise from autodigestion of cells by the process of autophagocytosis, or they . . . . . . group.bmj.com on November 6, 2017 -Published by http://jcp.bmj.com/ Downloaded from 'Residual bodies' in sarcoid and sarcoid-like granulomas are undigested remnants of phagocytosed extracellular material, heterophagocytosis (de Duve and Wattiaux, 1966) .
First, to consider whether they are of autophagic origin. They would then be the result of the action of one of many cell-damaging agents ranging from toxins to anoxia (de Duve and Wattiaux, 1966) . The presence of ribonucleoprotein in many of the granules might suggest an origin from endoplasmic reticulin. If so, their large numbers might suggest a dying cell but the nuclear and cytoplasmic features are well preserved. This evidence is therefore inconclusive.
Secondly, to consider a heterophagocytosis origin. There have been many attempts to demonstrate microorganisms in sarcoid and Crohn's granulomas, particularly tubercle bacilli, but without success. It is very important in such searches that the presence of residual bodies is recognized. Acid phosphatase is the most valuable differentiating test, as it is the characteristic marker for lysosomes and therefore for residual bodies. However, residual bodies may be end products of microorganisms and as such could have come from bacteria, fungi, or viruses. They are not diagnostic of any one particular exogenous agent. Their large number in the cells in the absence of evidence of cell death suggests that they are of exogenous origin. Their positive staining for lipoproteins and the occasional Ziehl-Nielson-positive pigmented bodies may lead to confusion with tubercle bacilli but acid phosphatase staining shows their true nature.
The other possible exogenous material to be considered is phospholipid. Apart from being present in some microorganisms, notably tubercle bacilli, they are widely dispersed in the tissues. Phospholipids experimentally can induce sarcoidlike granuloma (Refvem, 1954) . Bile and faeces are very rich in lipoproteins and also in mucoproteins. In the case of alimentary tract classical sarcoid and sarcoid-like granulomas, it is tempting to suggest that these substances are an initiating cause. This may be the case with sarcoid-like granulomas, as free lipo-and mucoproteins are often found but are not found in Crohn's granulomas, nor in the granulomas of sarcoidosis and chronic beryllium disease (Jones Williams, 1967) .
The finding of similar bodies with identical properties in all these granulomas suggests a common mode of formation. Tuberculosis, beryllium disease, and farmer's lung are caused by known external agents. Sarcoid-like granulomas of alimentary tract may be caused by a reaction to displaced lipo-and mucoproteins. The evidence presented, therefore, suggests that the granulomas of Boeck's sarcoidosis and Crohn's syndrome may also be caused by some external agents. However, residual bodies do not identify the exact nature of the possible external agents.
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